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effect is much stronger on intra-firm career mobility ("promotion") 
than on inter-firm career mobility. Given job turnover, more educated 
workers are also more likely to move up. This observation is 
partially explained by the fact that among those who leave the firm, 
the ratio of quits to layoffs increases with the level of schooling 
and also by the fact that among workers who are laid off, the more 
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EDUCATION AND OCCUPATIONAL MOBILITY 



L INTRODUCTION. 

The past several decades have witnessed a steady expansion of research on the causes and 
consequences of lite mobility. This research has ben guided by three dominant theoretical perspectives: 
specific human capital theory, search theory, and mmchtng theory. Although these theories differ from one 
another in terms of what variables amy view as important foiwminanii of mobility, may share one common 
assum p ti o n; they an view mobility as a response to the arrival of new mfermaoon (It., as unprnoned). While 
much mobility is indeed ay la nn e d , some mobility, specifically mat accompanied by occupational change, may 
be part of an optimal career path. Doe to transferability of skills between different occupations, an ciptimal 
career path may involve planned transitions between occupations. 1 These three theories of labor mobility do 
not address such planned episodes of occupational mobility and imerfirm mobility. 

One important question addressed in the literature on mobility is the effect of schooling on labor 
turnover. The di s ti nct io n between unplanned mobility and planned mobility accompanied by occupational 
change is crucial for understanding the effect of education on labor mobility. In this paper I argue thai the 
effect of education on labor mobility that is accompanied by planned occupational change is different from 
the effect of education on unpl a nn e d mobility. 

The broader objective of ana paper is to estimate the effect of education on the likelihood of 
occupational mobility. The effect of education on mobility might vary, depending on the reason for mobility 
and the type of occupational transition involved. 

In section II of the paper, I discuss the different effects of schooling on occupational mobility as 
implied by the different theories, focusing on mobility along a career path. The resulting implications for 
firm mobility and the schooling effect on wages are also discussed. 

In section m, an ec o nom et ric model is developed in order to estimate the effect of schooling and 
other variables on the likelihood of different types of occupational mobility. 

In section IV. career mobility, defined as a mobility to a higher level occupation, is decomposed into 
that which takes place within me arm (>omotion") and that which takes place across firms. The differences 
in the schooling effects an the different types of mobility are analyzed. 

Section V presents and tests the hypothesis that differences in the schooling effect on wages in 
different occupations can be explained by differences in the schooling effect on the probability of promotion 
from the different occupations. 

Section VI summarizes the major findings of this paper. 



0. THE DIFFERENT TYPES OF OCCUPATIONAL MOBILITY AND ITS CORRELATIONS WITH 
EDUCATION. 

There are several reasons for occupational mobility. These reasons are imperfect occupational 
matching, search, exogenous changes in the market or in the person (e.g.. health changes), and movement 
along a career path. Whether to expect a positive or negative relationship between the level of schooling and 
oc c upational mobility will depend on the type of mobility involved. 1 



1 See Rosen (1972) and Sicherman and Galor (1990). 

' I will not discuss in this paper occupational mobility that is due to changes in the economy or the 
worker. 



Oc cm rto m l mobility due to imperfect ocraptioral matching may occur became people have 
inccmptete i af oi maii o n about the nature of chosen occupations.' Complete information may be revealed by 
actual wo* in mat occupation. Alternatively, if the coats of entering me primary choice occupation are too 
Ugh, tome ^formation may be gamed by woddi« in a ckMery ielaied occupao^ Occupational mobility will 
be obnwved if more it not a good match between tho worker and urn occupation. If higher levels of 
education are char a cteris ed by higher degrees of occupational specialisation, more educated workers will be 
teat Mkety to change oc tm jm rt o ns due to an oc cu pt ri o n a l mismatch, ftrnmrmom. for occupations which 
require a large inve tu w e nt in schooling, part of me search can lake piece at college by changing fields of 
study, thereby reducing the chance that s mismatch will occur. (See Bureau of Social Science Research 
(1963]; Davis [1964]; and Bamberger [1986].) 

Search theory has primarily focused on job (employer) change without specific inference to 
occupational change. Since search theory does not demonstrate s clear correlation between schooling and 
mobility, me same ambiguity might be implied about the effect of schooling on occupational mobility due to 
occupational search. 4 

The third type of occupational mobility is due to career mobility, defined as a mobility across a 
series of occupations, linked through the transferability of skills and experience from one occupation to the 
other. Such mobility can take place within firms or acroc* firms, forcing an optimal sequence of occupations 
over the life cycle.' 

Career mobility theory yields several predictions concerning the effect of schooling on occupational 
mobility that are not implied by matching or search theories. Immediately below, I briefly discuss these 
predi c tio n s. A further discussion and estimation of these predictions will be a focal point in this paper. 

If careers of more educated workers are more likely to be characterized by fewer distinct occupations, 
a negative correlation between occupational mobility and schooling will result If, in a given occupation, the 
more edu ca t ed workers are also more likely to get promoted or to move upward across firms, a positive 
correlation between education and upward occupational mobility (especially promotion) is predicted, after 
controlling for the occupation of origin." 

Another prediction concern? the concurrent effect of education on wages and mobility. In a career 
mobility framework schooling has two effects. As in a standard human capital framework, schooling has a 
positive effect on wages. In edtiition, schooling increases the probability of moving to a higher level 
occupation. What I suggest and test empirically is there is a tradeoff between these two effects. While in 
some occupations the returns to schooling are in a form of higher wages, in other occupations the returns are 
in term of higher probabilities of advancing to higher level occupations. This hypothesis can explain the 
observed differences in returns to schooling across occupations. If the returns to schooling in terms of wages 
are lower while working in a specific occupation, the effect cf schooling on promotion from this occupation 
(within or across firms) win be higher. 



1 See Miller (1984). His model integrates both matching and search theories. 

4 Within the framework of job search theory there is no clear prediction concerning the relationship 
between schooling and the likelihood of finding a better job. More educated workers are likely to face a 
higher arrival rate of job offers because they face a larger labor market, a larger variety of jobs, and are 
more efficient in seeking a new job while employed or unemployed (see Mincer 1988). But since more 
educated workers win also have a higher reservation wage, the effect of schooling on departure is ambiguous. 
However, as Flmn and Hevkman (1983) demonstrate, if the wage offer distribution is log concave, higher 
arrival rates of wage offers imply higher departure rates. Several examples of fob concave distributions are 
given in their paper and the normal distribution is one of them. 

1 For similar definitions of careers see Spilerman (1977) and Sommers and Eck (1977). For a 
theoretical treatment of career mobility see Gator and Sichernian (1988). 

* See Gator and Sicherman (1988) for a formal model. 



By undemanding the relations between the level of schooling and career mobility, it will be possible 
to get a better understanding of the relations between schooling, firm mobility, and wage growth. 



IV. AN ECONOMETRIC MODEL OF OCCUPATIONAL MOBILITY 

In this section two questions are addressed: (1) what is the effect of schooling on occupational 
mobility after controlling fix observed heterogeneity in woken* characteristics, and (2) what are the 
differences in the schooling effect when upward ^nrtHfrwial mobility is considered? 

Two models are estimated. One is a model of "occupational mobility" in which there is no 
distinction between different types of mobility, and the other is a model of "career mobility" (or "upward 
mobility"), where the estimated hazard is an upward occupational transition. 

At each period (between two successive surveys), the worker can be observed changing occupations 
or not An occupational change can be to a higher or lower occupation. Consider therefore the following 
models: 

Y*L * XJJ + ocED, + t(ED,*EXPJ + & + e» , (1) 
T\ ■ X£' + ot'ED, + x(ED l *EXP ll ) + 5', + t' m , (2) 

where 

Y*„ ■ the probability that the worker i in occupation j at time t will change occupation . 

and 

Y"t ■ the probability that the worker will move to a higher level occupation. 



is a vector of individual cha ract eristi c s which may vary across time. ED, is the level of schooling. 
(ED,*EXPJ is the interaction between the level of schooling and market experience. The inclusion of this 
interaction allows the education effect to vary across experience levels. 5, is the occupation fixed effect It 
is assumed to be constant across time and across individuals, and can, therefore, be estimated by including 
occupational dummies. 

Mobility (y»l) occurs when the latent variable Y% > 0 (Y'"» > 0), where 



[1 if the worker changed occupation between two surveys, 
0 otherwise. 



[1 if the worker moved "up" between two surveys, 
0 otherwise. 



Since Y' v (Y'*^ is unobserved, the probability of a transition is prob(y»l) - 1 - F(-ZT). where F( ) is the 
CDF of e. In practice I assume that e is logistically distributed and estimate the parameters by maximum 
likelihood. 

The data set used for the empirical analysis is drawn from the Panel Study of Income Dynamics 
(PSID). The data set is described in Appendix C. Appendix B describes the derivation of the vertical 
tanking of occupations used, and Appendix A lists the occupations which are used. For more details 
concerning the data set and the occupational ranking, the reader is referred to Sicherman and Galor (1990). 



Table 1 presents the estimation results of the two mode's presented above, with and without the 
occupational dummies. 
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TAILII 

OCCUPATIONAL MOBILITY AND UPWARD OCCUPATIONAL MOBILITY 
MAXIMUM UKILIHOOD (LOQIT) MODELS 



Ma» of 



13324 



variable: 



INTBRCHPT 

SCHOOLING 

EXPERIENCE 

EXPERIENCE 

SCHOOLING* EXP 

TENURE 

TENURE* 

UNION 

SMSA 

MARRIED 

DISABLED 

RACE 
(1*8 LACK) 

OCCUPATIONAL DUMMY 
MANAGERS, NOT S.E. 

SELF-BMP. BUSINESS 

CLERICAL /ND SALES 

CRAFTSMAN/FOREMEN 

OPERATIVES 

LABORERS A SERVICE 

FARMRS 4 FARM MANAGERS 

ARMY 

Log Likelihood 



0293 

OCCUPATIONAL MOBILITY 



0.149 

UPWARD MOBILITY 
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«• 
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1.0559 


21970 


-4.4184 
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-41647 
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(5.40) 
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(6.01) 
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-.01301 
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-.00814 
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(027) 
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.00066 
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.00015 
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.00002 
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.00009 
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.00024 
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.00037 


44020 


..00025 


04011 


.00014 


(1.71) 
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4X0622 


-.01294 


•00669 
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-40430 40668 


..00847 
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(2.96) 




(624) 
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.00035 
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00034 


04014 


40018 


04018 


.00023 


(5.51) 




(5.49) 




(329) 




(4.75) 




-0.0912 


-.01197 


40486 


-01012 


42966 


-43761 


04608 


.00771 


(1.92) 




(147) 




(4.74) 




(146) 




•0.1033 


-.02150 


40984 


..02049 


0.0270 


.00343 


44823 


-41047 


(2J9) 




(222) 




(0.47) 




(1.53) 




-0.0661 


-.01391 


•04895 


-.01863 


C.1266 


.01605 


40100 


-.00127 


(126) 




(1.70) 




(1.8D 




(0.15) 




•0.0540 


-.01124 


•0.0508 


-.01058 


40583 


-.00739 


0.0209 


40266 


(0.81) 




(0.76) 




(0.67) 




025) 




0.1066 


.02219 


0.1618 


.03367 


42287 


.04169 


0.1140 


.01446 


(2-27) 




(3.56) 




(532) 




(240) 





0.1511 
(1.77) 
C.7U6 
(543) 
41868 
(2.16) 
02326 
(3.18) 
02803 
(3J5) 
0.5145 
(6.42) 
4.2449 
(3.99) 
44180 
(0.'- rt ) 
-9236 



.03144 
.14810 
.03886 
.05237 
.05833 
.12160 
-.19664 
-.00375 



-7790 



4.0258 
(416) 

12888 
(7.46) 

1.4078 
(108) 

C7.77) 
2.1216 
(16J) 

30264 
(22.4) 
-1.1658 
(1.96) 
44916 
(169) 
-4927 



-.00327 
.1762 
.1786 

1.0142 .1286 
2691 
.3839 



.14787 



.06235 
-5458 



AbwhM t statistic* in pronibeMs. 
• Cofcuna (M, (d), (f) «d <h) 
Tfat depaodai variables m 
widi the higJmt 



iht animated derivatives for the probabilkioi (BP(1-P)). 

t-1 and l All level variable* an measured in (t-1). Excluded tie observation! 



The first four columns show the effects of education on all ornipational transitions. The results 
indicate that more educated workers are lass likely to change occupations. The schooling coefficient is much 
smaller when oirnpational dummies (1 digit classify rtion) are included, 7 but the negative effect and its 
significant remain. At the level of market experience increases, the negative correlation between schooling 
suet occupttiofi mobility becomes soUaUcaT* 

A quadratic term of schooling is not included in the results presented in Table 1 because it was 
found to be insignificant It is interesting to point out that if the interaction between schooling sod 
etpw s mna la excluded, the schooling effect becomes significantly non-linear. It is positive up to 8 or 9 years 
of schooling and negative with higher levels cf e du c a ti o n . 

The significant effect of the occupational dummies confirms the hypothesis that the occupation of 
origin is important m predicting the l ftc H hoo d of mobility. The only category that has lower rates of 
mobility dun professionals is "fanners sod farm managers." All other ca tegori es (except soldiers) have higher 
rates of o ccup at ion al mobility, after crantoflmg for different personal characteristics. Self-employed 
businessmen seem to have the highest rates of occupational mobility, with laborers and service workers ranked 
after them. 

The last four columns of Table 1 show the effect of schooling on upward mobility. The results are 
quae different from those in the first four columns. Without controls for the occupation of origin, the 
schooling effect is imilar to that described earlier, namely, negative and decreasing with experience. But 
after controlling for tue occupational category of origin, the schooling effect is positive and significant (the 
mmraction of schooling with experience is not significant). This observation confirms the hypothesis made 
earner that in Mr same occupational category, the more educated workers are more likely to move to a 
higher level occupation,* This result is discussed in detail in section VI. 

The next section examines the determinants of career mobility in more detail. The differences 
between mobility within and across firms will be analyzed, and some conclusion concerning aw scnooling 
effect on wages will be made. 

V. CAREER MOBILITY WITHIN AND ACROSS FIRMS 

In this section three models are estimated: One is a model of total career Mobility, in which there is 
no distinction between inter and intra firm transitions. This total mobility is then decomposed into transitions 
that occur within the firm (promotion)*, and those that occur across firms. 

Observed oc cup at ion al transition can result in a movement to a higher level occupation, or a lower 
one. Since the scaling of occupations is continuous (see Appendix B) horizontal mobility does not occur. 
Therefore, the three dependent variables in the three models estimated are defined as follows: 



1 The excluded group in the regressions is "Professionals, Technical and Kindred Workers." 

' It should be noted that the occupational dummy is for 1 digit classification, wile occupational mobility 
is defined based on 2 digit classification. 

* "Promotion" is usually defined as "moving through grade levels within the firm" (see Wise [1975] for 
example). Here we take a different approach mainly because our interest is in occupational mobility, namely, 
the tasks performed in the two positions are different enough to fall under different occupational categories. 

6 
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"Career Mobility" 




if the worker moved to t higher level occupation between two surveys, 
otherwise. 



"ProaMtioa" 



[ 



- 1 



if the worker moved to t higher level occupation and stayed in the firm, 
otherwise. 



"Across FTru" 




if the worker moved to a higher level occupation and changed firm, 
otherwise. 



Table 2(a) presents the estimates of me three models. Column (a) is similar to column (e) in 
Table 1, with the rnrrlnsion of the mtnraction between schooling and experience, 

The theory of career mobility (Sichetman and Gator, 1990) predicts two opposite effects of schooling 
on career mobility. Since more educated workers can start their working career in higher level occupations, 
their careers might involve a fewer number of distinct occupations than less educated workers. In addition, 
high skin careers might involve fewer changes in tasks over tune which will cause more educated workers to 
have teas transitions. On the other hand, given the occupation of origin, more educated workers are more 
likely to move to higher level occupations (within or across firms). 

Without a control for occupation of origin (see Table 2(b)), schooling has a negative effect on career 
mobility. This result indicate s mat careers of more educated workers are more likely to be comprised of a 
smaller number of distmct occupations, In the estimation results reported in Table 2(a), a control for 1 digit 
occupation of origin is performed. There it is shown that schooling has a positive effect on career mobility 
withai and across firms". In order id farther examine the role of schooling on career mobility when firm 
separation takes place, the career mobility model was estimated on a sub-sample of workers who changed 
firms. In Table 3 the estimation results of die model are reported for all workers who changed firms and 
separately for those who quit and those who were laid off. 

Given firm separation, more educated workers are also more likely to move up. This observation is 
partially explained by the fact that among those who leave the firm, the ratio of quits to lay-offs increases 
with the level of schooling (see Mincer [1989]). Nevertheless schooling increases the likelihood of upward 
mobility both in the case of a quit and in the case of lay-offs (but the effect is much larger in the case of a 
quit). 

The schooling effect on the probability of career mobility will vary, depending on the type of career 
and the occupation of the worker. In the next section we analyze the differences in the returns to schooling 
across occupations, 

Schooling has a positive effect on the probability of moving to a higher level occupation (after 
controlling for observed individual characteristics and occupational category 11 ). This effect is much stronger in 
the promotion model than in the "across firms" model 



w A similar observation is made with regard to black workers. On average they are more likely to 
move to a higher level occupation. Controlling for occupation of origin, the race dummy becomes negative. 
See Galor and Sicherman (1988) for a discussion on ace and other variables in the career mobility models. 

11 It should be noted that in both Table 3 and Table 4 a control for 1 digit occupational category is 
performed. In Table 5 an interaction between schooling and 2 digit occupational dummies is performed, 
without a separate control for occupation of origin (see footnote 17). 
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TABLE*!) 

MAXIMUM LIKELIHOOD LOGIT MODELS OF CAREER MOBILITY 
WITHIN AND ACROSS FIRMS 



Dep. Vwj 



of 

Variable (P): 
#ofob«.: 13324 



CAREER MOBILITY 

.149 



PROMOTION 



.103 



ACROSS FIRMS 
.046 



Absolute t statistics in parentheses. 

* Cohunns (b). (d), sod (f) report the esnmsted derivatives for the probabilities (BP<1-P)). 

The tetrsssions also include dummy variables for 1 digit occupations! category. 

The dependent variables are measured between t-1 and t All level variable* are measured in (t-1). 

E xcluded are observations with the highest ranked occupation. 
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MAXIMUM LDa UBOOD LOOTT MODELS OF CAREER MONLTTY 

wrnnN and acrom fdims 
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D* Var. 
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-.00265 




(4-99) 




(324) 




(337) 




EXPERIENCE 


40479 


-.00607 


40525 


-.00414 


40149 


-.00066 




(4.71) 




(4.46) 




(0.87) 






WWW 


,00001 




00GO7 


40003 


•00002 




(134) 




a70) 




(0.74) 




my mn TO 17 








novo 








(6J0) 




(0,79) 




(11.8) 




riRM TENURE 1 


0.0011 


.00024 


•00002 


..00001 


0X1069 


.00030 




(4.17) 




(WD 




v711) 




UNION 


O061S 


ami 


02050 


.01191 


43029 


-.01335 




(107) 




0.11) 




(168) 




SMSA 


40814 


-.01032 


41065 


-.00983 


40417 


-.00184 




(IJI) 




(1.71) 




(0.45) 




MARRIED 


40154 


-.00195 


02326 


.02146 


43499 


-.01543 




(0.23) 




(182) 




(3.57) 




DISABLED 


O0192 


.00243 


aisos 


.01388 


43353 


-.01479 




(0.23) 




(1.59) 




(128) 




RACE 


0.1141 


.01447 


0.1561 


.01440 


40145 


• 00064 


(1-ALACK) 


aoi) 




(2J5) 




(0.15) 




L I iWiioort 


•5459 




-4370 




•2224 




















.149 




.103 




.046 





No. of 



13324 



• Cot—a (bX (dX and (0 npon iht eMnuud derivatives for the probabilities (JJP(l-P)). 

The dependent vmrieblet ere measured between t-1 tnd L All level variables an measured in (t-1) 
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TaMt 3 

CAKED MOIIUTY OF WORKERS WHO CHANGED FIRM 



VwnfeU: l«if mowd to a 
Only 





Al WIm Ch 


tmgtt Finn 












Cm*. 




INTERCEPT 


-4.8301 


-.91653 


•5.3902 


•1.066 








(7.68) 




YEARS OP SCHOOUNO 


0.1332 


.02533 


01676 


.03313 




/If \ 

(5.01) 




(4.68) 


&46) 


(MARKET) EXPERIENCE 


0.0238 


.00453 


0.0527 


.01042 




(1.15) 




(1.73) 




EXPERIENCE 1 


•0.0007 


-.00014 


•0.0019 


-.0003 




(1-33) 




(2.19) 




FIRM TENURE 


00375 


.00714 


O0597 


.01182 


TENURE 1 


(1.10) 




(1.42) 




-0.0019 


-.00036 


-O0012 


-.0002 


UNION 


(LIS) 




(.671) 




•a 1971 


-.03748 


•02663 


-.05265 


SMSA 


(137) 




(139) 




4X0019 


-.00169 


4X0458 


-.00905 




(0.07) 




(-293) 




MARRIED 


0.0655 


.01246 


0.0910 


.01799 




(032) 




(033) 




DISABLED 


4X2334 


-.04438 


4X2493 


-.04930 




(132) 




(989) 




RACE (1- biidt) 


4X5391 


-.10253 


-0.4959 


-.09806 


QUIT 


(432) 




(893) 




02175 


.04135 








(2.00) 








OCCUPATIONAL DUMMY (OMITTED CATEGORY: PROFESSIONALS): 




MANAGERS. NOT IB. 


03585 


.06818 


0.4859 


.09609 




(1.00) 




(1.11) 




SELF-BMP. BUSINESSMEN 


1.7773 


.33800 


1.8950 


3748 




(436) 




(3.49) 




CLERICAL AND SALES 


1.1354 


.34900 


2.0114 


3978 




(5.94) 




(538) 




CRAFTSMEN/FOREMEN 


1.0069 


.19150 


1.4104 


.2789 


OPERATIVES 


(3.25) 




(3-69) 




15192 


.47910 


17678 


3473 


LABORERS A SERVICE 


(833) 
3.7872 


72020 


(7-28) 
3.8640 


.7641 




(11.9) 




(9-68) 




FARMERS A FARM MANAGERS 


OS701 


.16550 


13442 


3658 


ARMY 


(0.79) 




(1.17) 




1.0161 


.19320 


0.9047 


.1789 


Log I ftdHowfc 


(1.83) 




(081) 




•11416 




-62149 




No. of obMrvabOQf : 


2412 




1260 





Com. 

-4.0280 
(4-72) 
01039 

0.0026 
(.089) 
.00005 
(.071) 
0.0176 

(036) 

4X0043 
(•951) 

•0.0645 
(308) 

•0.005 
(.029) 
0.0164 
(.088) 

-0.1700 
(664) 

-0.6009 

(3.11) 



0.1860 
(039) 

1.7309 
(154) 

13661 
(175) 

03862 
(032) 

10981 
(3.99) 

3.6023 
(6.61) 
•5.0332 

(300) 

09407 
(138) 
-479.95 
1089 



..72821 

.01878 

.0004 

.00000 

.00319 

-.0007 

-.01166 

-.00096 

.00296 

-.03074 

-.10864 



.03362 
3129 
3831 
.05174 
3793 
.6512 
-.90992 
.1701 
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VL THE SCHOOLING EFFECT ON WAGE AND THE PROBABILITY OF PROMOTION 



The schooling effea on the probability of career mobility will vary, depending on the type of the 

MAA^a^i^M^ *aa ^aV^Mauant^Bh^Bi aukjl aJL^^l AjMB^eaiBAaVAJa^B 

WCaTSCX S Glwi By DjB UvCUUSQUVl* 

Table 4 presents the estimates of the partial effect of schooling on the probability of career mobility, 
given die occupation of origin (estimated by interacting schooling with 2 digit occupational dummies). It can 
be seen immediately that the coefHcienB vary across occupations, both in magnitude and in level of 
significance Below I suggest an explanation to this variation. 

Reams to schooling can be realized through two channels. One is in the form of higher wages 
(immediate gain) and the other is in the form of a higher probability of moving to a higher level occupation 
(long run gain). One implication of this idea is that observed returns K> schooling (i.e.. wages) will be lower 
for occupations which provide good opportunities for upward mobility, and higher for occupations which have 
limited opportunities for advancement. 

Human capital theory is a life cycle theory, and returns to schooling should be estimated accordingly. 
Therefore, I suggest that a possible explanation for the observed differences in returns to schooling across 
occupations may be due to the differences in promotion probabilities across occupations. 11 

In the following, I test the hypothesis that if the returns to schooling are tower while working in a 
specific occupation, the effect of schooling on the probability of being promoted from that occupation will be 
higher" 

Consider the following fixed effect models: 

V* ■ X*, + XjED, + 5, + e» (2) 
ln(W^) «Xp + c^ED, + M) ♦ £i> (2-1) 

Equation (2) is a career mobility equation where the schooling effect (tj) is occupation specific. Equation (2- 
1) is a standard wage regression. 

Here again I assume occupational fixed effects, estimated by using dummy variables (5, and uj. It 
is assumed that the effect of schooling on wage is occupation specific (a). 

The following is implied by our hypothesis and will be tested empirically: 

CorKa, , t») < 0 (3) 

Estimates of a, and 5, are presented in table 4. 

The estimated correlation between the effect of schooling on wages in the occupation and its effect 
on the probability of moving to a higher level occupation is -.61 (with .95 level of confidence). 

Since each of die coerScients is measured with a different level of error (see the standard errors in 
the regressions), it can be shown that (he measured correlation given above is underestimated. This 
conclusion is based on the assumption that the estimation errors are independent However, die two sets of 
returns are derived from the same sample, this assumption might not hold. In order to ensure such an 
in depe n d enc e, I divided die data into two random sub-samples and re-estimated the regressions using a 
different sub-sample for each regression. The estimated correlation between the two sets of returns this time 
was -53 and again significandy different from zero. The reduction in the correlation is the result of avoiding 
the positive correlation between the regressions estimated errors and/or the increase in the standard errors of 
the estimated coefficients due to die smaller number of observations. 



M For a theoretical treatment of this hypothesis see Rosen (1972) and Galor and Sicherman (1988). 

u This hypothesis, if true, works as an evidence against the view that lower returns to schooling are a 
reflection of "coeducation." in the sense that there exists a pool of "under-utilized" workers (see, for 
example. Freeman (197u)). For more details, see Sicherman (1987b). 

11 
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TABLE 4 

THE SCHOOLING EFFECT ON CAREER MOBILITY AND WAGE 
The iMMfttBtkn between achooHm and occupational durantea 
m the Career Mobility (Logit) nd the ways regressions. 

CAREER MOBILITY MODEL* WAGE MODEL 



OCCUPATIONAL CATEGORY 


COtfi 


1 rob* 






w 


w 


w 


10 PHYSICIANS, DENTISTS 


,0922 








(7JI) 






11 OTHER MEDICAL AND PARAMEDICAL 


ACT OA 


.0073 










(2JI) 


12 ACCOUNTANTS AND AUDITORS 


A£1 >IaI 

*.UD144 








(QJa) 




/A ii* 

(3*44) 


13 TcACrlcKS. rKlMAKT AINU 5 uuUIM DAK I aCttvAJLo 


A7A47 
•UAwOH/ 


nnii 


-.WaO 




Ml AC\ 




M 1A\ 
G*»*4J 


1 a fC A rUCD /Y*VM f \ C/V* C/*I I TOD A DTAXJ APni 




'.lA/OO 


■UDOO 




(U.S4) 




VA-mJAJ 


13 AKwuIeCI, wnnMJal, U^uirvtKK* rnl. A oiU. >U« 


*.1404X 


-.U150 


A744 




/i 

(1.73) 




(7,W) 


lo TcCnfilClAJNS 


1 17* 
• 11 /J 


.ui4y 


.UDU1 




(1J4) 




^A AA\ 


17 PUBLIC ADVISORS 


.Uj /Ox 


A/Y71 


■UOUJ 




AM AAl 




(3^1) 


18 JUDGES, LAWYERS 


- Ji3o4 


-.U42o 


J4o7 




(Ml) 






19 PROF, TECHNICAL A KINDRED, NOT ABOVE 


1 4£ A 

•1364 


A1 AD 

.0198 


.0237 




(Mfr) 




(1J0) 


20 MAN.. OFFIC. ft PRUPR. (NONrARM) EaC. ScLr-cM. 


1flft< 


.04V3 


ATIO 

.07jy 




(545) 




(194) 


31 LIKE 20, SclJ'-cMPlJUTcU (UXHliNlJUKr. BUS.; 


71 <1 


A771 


AACO 1 




(3JS) 




(9*77) 


40 ScCKJci AK1E5, 5T CPIUUKAPneK5, 1 Trio lo 


1 1111 
.1138 


-U144 


Ait77 
•♦UOav/ 




(2.19) 




(1-40) 


41 Ui rlhK cJJbKluAL WUKaJUCo 


147 A 


A1 ft 1 
■U151 






/A AA\ 






40 oALco WUKAHKo 






1 AAA 
■ 1U04 




/I OA\ 

(1.M; 




(1*J) 


<H EOPCa4131J Mur 
JU nJKllM£JN r iiX.W. 




077A 


A177 




/A AA\ 






«?i uinxuv civAr i oiviiLn a ikinLsiwu wv/iliwuvo 


1041 




A171 










47 nOVT fPTVF POl TrT MARCH A roNSTARIJW 


• 1 J /o 




HA70 




(Z./JJ 






55 M**MBERS OP THE ARMED FORCES 


•\AJ f */A» 


0085 

■WOJ 


0830 








(ADAS 


61 TRANSPORT EQUIPMENT OPERATIVES 


.05677 


.0072 


.0336 




(2.«) 




(7-21) 


62 OPERATIVES, EXCEPT TRANSPORT 


.1198 


.0152 


.0437 




(5jOW 




(13J) 


70 UNSKIIJPT) LABORERS (NONPAR M) 


.1101 


.0140 


.0382 




(5.11) 




(9-30) 


71 FARM LABORERS AND FOREMEN 


.08899 


.0113 


.0446 




(3.12) 




(*.») 


75 OTHER SERVICE WORKERS 


.04436 


.0056 


.0311 




(2.17) 




(6.U) 


80 FARMERS (OWNER A TENANT) A MANAGERS 


.06254 


.0079 


.0666 




(0.30) 




(2.W) 



0 The Logic pamiiMr estimam are in (t)» and tfaa derivatives for die probabilities are reported in (b) (calculated 
as Mp(l-p)]). The other indervndant variables are market experience, firm tenure, union membership, race, SMSA. 
if minied, if disable; and occupation of origin. See Appendix A for full occupational titles. Absolute t statistics 
in pamthesis. 
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YD. SUMMARY. 

Ill mi* piper the reUcknships between edocHtonal ASunment, career choice and <xcupational mobility 
are analyzed, h is shown that higher levels of schooling iead to careers comprised of a smaller number of 
occupations, thus reducing the probability of other types of mobility (eg., firm mobility). This negative effect 
of schooling de creas e s with time in the labor market 

Schooling has also a negative effect on the probability of upward mobility ("career mobility"). But 
when a control for the occupation of origin is performed, it is found that among workers in the 
occupational group, the more educated are mere likely to move up. 



The schooling effect is much stronger on intra- firm career mobility ("promotion") than on inser-Oims 
career mobility. Given firm separation, more educated workers are also more likely to move up. This 
observation is penally explained by the fact the among those who leave the firm, the moo of quits to lay- 
offs increases with the level of schooling and rlso by the met that among workers who are laid-off the more 
educated are more likely to move up. 

It is also shown that if the returns to schooling (in term of wages) are lower while working in a 
specific occupation, the effect of schooling on the probability of being promoted from that occupation will be 
higher. 
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TABLE 5 

MEANS AND VAFIATIONS Of EDUCATION PEE OCCUPY HON 
baled on the V&H> n pooled ample, auks age 18-60 

1976-1981 



/\^ l o^¥ FD A TT/^lfcJ *¥*1TW 


n 








37 


1 dC QA 
10,54 


OK 


11 UlnfiK MbI/1V*AL# Aril/ rAMMfil/iCAL 


07 


Itf Ofl 


001 

7.Z1 


lO A^VWTXTTAKrrC A Km ATTTVTTY"tt*0 
l£ AvVUUINl AN la AINU AUUllV/Ko 


£M 


1 * <A 
1 3*34 


7 OO 

/»77 




3Uo 


1 A TO 


A AO 


1 A TPAmPP //VU T \ C/V COT T TOD A DT AM ADPU 


1 /O 


10*JO 


< fid 
3. 5 7 


1 c APPVIITM'T PWPMT^T PNTJ'B PttY A Rift V*T 
13 Aimiiic\*i f ^xixuviio 1 , crtvi a., rnii at divj. av*i. 


JOl 


13.03 


Ifl A^ 
1U*^3 


Id* TC/^lTMTr , T A KIC 

10 ICvlUil^iAJMa 


<oi 
37 1 


1 1 QA 

1 3.54 


11 OA 


17 MIDI IO ATWTCftDC 


oift 


1 3AJ1 


11 00 


Ifi TinYlCC T AU/VCPC 
15 JUAAJCO, LAW IcKj 


13U 






10 VQfXB TCr*WMTr* AT A VTMTWCn MAT AAOWS 


1A7 
14/ 


1* Al 
1 J. 4 J 


11 lO 

13*37 




<AJ34 


14.U0 


Id! AX 
10.4O 


11 T TKT3 OA CUT GJCldTD /fTMlKIPODD BTTCt 




10 OA 
lA*dv4 


00 Ofi 


Aft CT3/"T1 DT A D TTJ C C'f Klft^lD A Kicd C TVWCTC 

4U jcUic i AivLu* a iciMiAiKAriiCAdt 1 1 rid to 


04 


11 on 


11 111 


4i /YHiPtt coir* at wnpnpc 


041 
741 


10 AO 


id; no 


43 SALES WORKERS 


842 


13.75 


1525 


SO FOREMEN, RE.C. 


478 


11.62 


16.62 


51 OTHER CRAFTSMEN ft KINDRED WORKERS 


3470 


1123 


20.57 


32 GOVT (FIRE, POLICE, MARSHALS ft CONSTABLES) 


227 


12*42 


14.99 


53 MEMBER OF ARMED FORCES 


312 


13.15 


1531 


61 TRANSPORT EQUIPMENT OPERATIVES 


1321 


10.85 


2101 


62 OPERATIVES, EXCEPT TRANSPORT 


2450 


10.95 


21.64 


70 UNSKILLED LABORERS (NON-FARM) 


1109 


10.06 


28.87 


71 FARM LABORERS AND FOREMEN 


268 


3.53 


35.93 


75 OTHER SERVICE WORKERS 


891 


10.99 


23.55 


80 FARMERS (OWNER ft TENANT) ft MANAGERS 


370 


11.91 


23.12 


99 TOTAL 


17823 


1225 


23.74 



N Number of observations 

C.V. Coefficient of variation ■ (SJD7mean)*100 
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APPENDIX A 

OCCUPATIONAL CLASSIFICATION USED IN THE PSID 
Raaktd by tlM Level of Hntt Capital 
Required to Work it the Occupation (att Appendix B) 



2 digit i Iniiini alhm 

10 Physicians (Medical and Osteopathic), Dentists. 

18 Judges. Lawyers. 

11 Other Medical and Paramedical. 

14 Teachers, college ; Social Scientist* Librarian; Archivists. 

15 Architects; Chemists; Engineers; Physical ft Biological Scientists. 
13 Teachers, Primary and Secondary Schools. 

17 Public Advisors. 

12 Accountants and Auditors. 

20 Managers, Officials and Proprietors (except farm), not self-employed. 

19 Professional, Technical and kindred workers, not listed above. 

16 Tedancams. 
45 Sales Workers. 

31 Like 20, Self Employed (unincorporated businesses). 
30 FotfCfDcn* titCiC» 

80 Farmers (Owners and Tenants) and Managers. 

52 Oovemment Protective Service Workers (Fire, Police, Marshals and Constables). 
55 Members of the Aimed Forces. 

40 Secretaries, Stenographers, Typists. 

51 Other Craftsmen and Kindred Workers. 

41 Other Clerical Woken. 

61 Transport Equipment Operatives. 

^r^** "^nr" g^r*^^»^n^n^» » ^F^g^ # ^wv^Vw ^g#^g^g^nvVfr^r^ ^n> 

75 Other Service Workers. 

70 Unskilled Laborers (nonfarm). 

71 Farm Laborers and Foremen, 

73 Private Household Workers (not ranked due to 0 observations). 



1 digit classtflcatien (not ranked) 

10-19 Ptofessional/rechiucal & Kindred Workers. 
20 Managers, Officials or Proprietors 
30-31 Self-employed Businessmen. 
4049 Clerical and Sales Workers. 
50-52 Craftsmen/Poreroen/Kindred Workers. 
61-62 Operatives and Kindred Workers. 
70-75 Laborers and Service Workers. 
80 Farmers and Farm Managers. 

The occupational codes are those used in the Panel Study of Income Dynamics. 
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APPENDIX B 
The Vertical Ranking of Occupations 

Consider the following wage regression: 

ln(W*) m XjM^4*PEXP # +6TEN» +uRQT^«, , (Bl) 
where 

X ■ a vector of observed characteristics; 

E ■ the wooer's level of schooling; 

PEXP ■ market exp e ri e nc e prior to entry the present occupation; 

TEN ■ tenure in die occupation; 

RQT ■ the amount of training the worker received in order to be fully qualified to work in the present 



i ■ individual's mdex; 
j ■ occupation index; and 
t * tune index. 

Define the level of human capital the worker needed in order to be qualified for working in the occupation as 
HQ » cus, + tPEXP» + uFQT(» . (B2) 
Then, the mean level of human capital needed to be fully qualified to work in occupation j is given by 

g HCij 

HQ , (B3) 

Nj 

and the vertical distance between occupations k an 1 is given by 

DV M . HQ - HQ . (B4) 

Since tenure in occupation is not reported in the PS ID, it was replaced by "tenure in position." The sensitivity 
of the vertical ranking to different functional forms and its correlation with other measures are discussed in 
Sicherman (1987a). 
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APPENDIX C 
The Data Set 



Hie data an from the 1976-1981 Michigan Panel Study of Income Dynamics (PSID) individual 
tape. 1 * It includes a "poverty sub-sample'' but the qualitative results reputed in this paper are not affected by 
its exclusion. 

The data set contains one observation for each person in each year the person was in the simple. 
Individuals were excluded entirely if they wen not household heads in 1979, 1980, and 1981. Data for an 
individual were included for a given year only if the individual was between the ages of 18 and 60. 



I. NOTES ON THE VARIABLES 

SCHOOLING: Number of grades completed. This variable takes on values from 0 to 17. 

EXPERIENCE: Number of years worked since age 18. This question was asked only of new heads of 
h ouse h o l ds in 1975 and 1977-1981. Experience was imputed for years in which it was missing in the 
following way. First, an individual was imputed id have a year of work experience if hours worked in that 
year were greater than 100. Then, years worked since age 18 were computed by counting backwards or 
forwards from a year in which the experience question was actually asked. Also, experience was set to 
missing if it was greater than AGE-EDUCATIONS. 

UNION MEMBERSHIP: the variable is equal to 1 if the individual is a member of a labor union, and 0 if 
not 

MARITAL STATUS: 1 » Married, 0 - Single, widowed or divorced. 

DISABLED: This variable is equal to I if the individual indicates that be has a health problem which 
affects his ability to work, and is equal to 0 if not 

WAGE MEASURE: Reported hourly wage, on the main job. at the survey date (typically March) divided 
by die imphcit price deflator for consumption expenditures. For hourly paid workers the number is given as 
reported. Salaried workers may report an hourly, weekly, monthly or yearly quantity. This value is then 
transformed into an hourly measure. The variable does not include individuals paid by non-standard methods 
such as piece work or profit sharing. 

QUIT, LAYOFF, AND SEPARATION INDICATORS: The PSID contains information on tenure and 
separations for the yean 1968-1981. However, the questions relating to these items and the coding of the 
responses are not consistent over the years, making it necessary to re-construct accurate measures of employer 
tenure, quits, and layoffs. Three major problems with the data require attention. First, tenure levels are 
bracketed from 1968-1974. This presents a problem for individuals with higher tenure levels, since the 
bracketing at higher levels is coarse. Second, in the years 1969-1974, quits are not distinguished from 
promotions. Third, the tenure question refers to tenure with employer only in 1968. 1976. 1977, 1978 (for 
individuals under the age of 45), and 1981. In the other years, the (enure question relates to tenure "on the 
job" (1969-1975) or tenure in position (1978 for individuals 45 or older. 1979-1980). 

A lengthy computer program was written to handle these problems. The program, which win be 
provided upon request, filled in missing tenure data, separ a ted quits from promotions by cross checking 
against other variables, and constructed measures of employer tenure in years when this information was not 
available. 



14 Although the survey started in 1968, 2 digit occupational categories were not reported prior to 1976. 
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a REPORTED OCCUPATION, OCCUPATIONAL MOBILITY, AND MEASUREMENT ERRORS 

Individuals repotted their occu pa ti o n at the time of the survey, or if unemployed, the last occupation 
held. Orrn pa t i on i l change is defined to occur when the 2 digit occupational category reported by the worker 
in two successive surveys is different Due to measurement emn the measured rale of transitions is 
expected to be much higher than the real rate. The nature of the data does not allow any direct estimation of 
the amount of mmmmm error hi reported occupation 1 *. The following ^formation might provide some 
indication to the amount of measuwsnent errors in the PS©." 

The extreme a ssu mpti o n that the reported o c cupatio n is a pure noise was strongly rejected by 
comparing the observed inflations per individual with that produced by a binomial process. 

An indication for the amount of measurement error can be obtained by looking at the number of 
cases in which individuals report a transition to an occupation held two yean earlier (moving from A to B 
and back to A)." Fifteen percent of the transitions in the PS ID are of such nature. Nevertheless it should be 
clear that such transitions are not necessarily erroneous.. 

While it is expected that pan of the upward occtiparional mobility will take plnce within the firm," 
an o cc up a tion a l change without a change in position is unlikely to be observed. Based on re-coded tenure in 
position, half of the occupatio na l transitions took place without a change in position. I believe that this 
contradiction is mainly due to reported errors in tenure in position. 

If the errors in reported occupations are random, it can be shown that in the logit estimations 
reported in this paper estimated coefficients win be biasen toward zero, thus weakening the reported results. 
Focusing on upward transitions win only reduce the amount of errors without causing any additional bias. 



u Murphy and Topel (1987) and Krueger and Summers (1988) were able to get an estimate of the 
measurement error in reported industry in the CPS. By matching different CPS surveys they were able to 
detect inconsistency in reported industry and claim that up to two thirds of industry transitions could be the 
result of measurement errors. It is expected that individuals can more accurately report their 2 digit 
occupational category than the industry to which they belong. 

* For a detailed discussion see Sicherman (1987a). 

" Although each error in reporting occupation will cause two spurious transitions, only one will be 
captured in the career mobility models. 

" Around half of the transitions are within the firm. 
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